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Three 18 inch and three 15Yz inch pumps are at work, cap- which the rope, S, passes as shown, and is raised from its 
able of throwing 3,000 gallons per minute, and at the lowest supports and deposited as the car moves forward. By meana 
excavations they were in full use. Only one horse has been of the rollel's, r, r, and their supports, an electric connec
in use during the work. The concrete used is composed of tion between the rope and the dynamo machine is obtained. 
seven parts of ballast, mixed with broken retorts and clinkers The return current passes through the iron frame of the car, 
from the gas works, to one of Portland cement. The walls the wheels, and the rails, or through another copper rope. 
vary in thickness from 3 feet at surface to 5 feet, the lowest A powerful dynamo machine is i nterposed between the two 
portion being only 4 feet 6 inches thick. At intervals of wires, or between the wire and the rails, at the end of the 
every three or four feet this is strengthened by iron bands, 3Yz line, thus permitting any desired number of axles of the 
inches wide by Yz inch thick, set edgeways in double row, train to be rotated by electricity. In place of a wire rope, a 
and the face is rendered to a true surface in % inch pure fixed insulated rail connected with the car by bru�hers may 
cement. This wall has been built by the onlinary boarding be used. The electricity is especially adapted to be used as 
by day labor, no special apparatus being employed. The an assisting motor in ascending steep grades, and is also 
concrete is mixed in the tank, care being taken by cleaning very efficient if used IlS a brake. 
off the surface before laying another course to secure homo- For the latter purpose the ends of the armature wires are 
geneity in the work. This wall is backed up by the green connected so as to form a generator, which is rotated by the 
sand found in situ. which, when kept dry, forms a solid and wheels of the car and heats tile brusher, which must be 
water-tight packing. The great central cone for the support cooled by a stream of water to prevent its melting. The re
of the roof, the cylinder upon it, 20 feet high, and 2 feet sistance in the machine and belt is so great that the rotations 
thick, and the base platform bet ween the tank wall and this of the wheel are checked very rapidly. 
cone, are also of concrete, no puddle, brick, or stone being Fig�. 3 and 4 represent Siemens' Electric Mail Railway. A 
introduced, even for the heaviest work. Mr. Robinson men- tunnel of sheet iron, about twenty inches high, is supported 
tioned that 13,000 J4-foot deals, as timbers, and 3,eoO struts, by a series of iron supports. S, which may be of any de
of an average length of 15 feet, had been used in support of sired height us circumstances may require. Sleepers, H, 
the concrete walling. This work, as we have before inti- about twenty inches long, rest on tbe columns, S, and in 
mated, is approaching completion, the cement rendering turn support the side walls, b', of the tunnel, and the rails, 
being in progress over a great portion of the wall. The at and a2, one of which is connected with the removable top, 
holder to be placed within and upon this concrete substruc- d, of the tunnel in several places; whereas the other is con
ture will be in three lifts, rising when fnlI to a height of neeted with every column, S. A small carriage, with two 
neaFly 160 feet above the surrounding' streets. The holder axles and with wheels, oue and one-tenth inches high, rests 
of 1872 at these works was constructed of Yswch plates on the rails. One of the axles consi,ts of the shaft of a dy. 
with occasional ribs of 3-16 inch metal; the extra thick· namo machine, so that every revolution of said machine 
ness, instead of increasing the stability, was found to oc- 1 produces one reyolution of the wheels. One rail alld the 
cas ion unequal ezpansion and a slight "buckling," and the tunnel constitute the insulated conductor to the carriage 
present holder will be throughout of Ys inch iron plates. the current passing through the wheels to the machine; 
The roof, which is supported by the gas when the holder is 

I 
whereas the other rail connected with the earth by the col

'charged, will rest, when the vessel is empty, upon a timber umus is for the return currellt. The rapidity of these car
frame not unlike the ribs of an umbrella, with simple struts riages is as great as thirty-five to thirty·seven miles per 
between the beams. The usual cup and grip and water joints hour.-JJa8ckil/en Constructeu1'. 
will be adopted to render the tank and holder gas tight. The 
total capacity of the new holder will be 5,678,000 cubic feet 
of gas, and the cost of tank and holder, including the neces- DIFFERENCE IN THE ACTIONS OF POSITIVE 
sary mains and connections, will exceed £50,OUO.-Building AND NEGATIVE ELECTRICITY. 
News. 

SIEMENS' IMPROVEMENTS IN ELECTRIC 
RAILWAYS. 

. MR. SIEMENS, the constructor of the electric railway at 
the Berlin Industrial Exposition, has employed himself very 
diligently in perfecting and improviug tbe first construction, 
and in applying electricity in various novel ways in pro
pelling cars. 

A combined steam and electric railway, constructed by 
W. Siemens, is shown in Figs. 1 and 2 of the annexed cuts. 
A series of short forked support!', constructed of glass or 
varnished wood, are arranged between the railti and support 
a copper rope, S. 

The cars are provided with a dynamo machine, M, con
neeted with the wheel pulleys by suitable belts or chains. 
The car is also provided with a series of rollers, r, r, over 
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Fig. 1. 
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Fig. 3. 

THE authors, E. Mach and S. Doubrava, commence by 
referring to the experiments of Mach, Doubraya, Lullin, 
Lichtenberg, saying that the phenomena observed would 
appear to be enigmas, not subject to the present mathemati
cal theory of electricity. They draw attention to the fact 
that, if any one set of phenomena be taken by themselves, 
it is easy to set up a plausible theory, but that the only way 
to arrive at the true explanation is to seek for one common 
source of all the phenomena. Reitlingel' first pointed out a 
parallelism between Lichtenberg's figures and Faraday's 
luminous brushes, and he sought for an explanation in the 
motion of the air particles from the positive electrode. 
Plucker opposes this view, and looking at the experiments 
of Bezold, says that too liltle attention has been paid by 
Reitlinger to the nature of the dielectric. Thus again, in 
Lullin's experiment, which consisted in piercing a card by 
a discharge of electricity between two points on opposite 

Fig. 2. 

Fig. 4. 
SIFJ\1ENS'ELECTRIC RAILWAY. 
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sides of the card, but not quite opposed to one another, the 
hole is always found opposite the negative point. This 
was explained by Reitlinger to be due to the greater length 
of the positive brush; but the experiment succeeds-'equally 
well in carbonic dioxide where the brushes are' 8hort. 
Again Waltenhofen has shown that if we replace the card 
by some other substance, such as paper, the hole is made 
opposite the positive point. He came to the conclusion 
that the hole would be opposite the negative point in the 
case of all substances which when rubbed with damp air 
become negative, and that it would be opposite the positive 
point when the substance pierced was such that it became 
positive when rubhed with damp air. But this theory' is 
Incorrect, for the phenomena cannot be altered by electnfy
ing the substance, or when we produce little explosions to 
assist the rush of air over the surface. The authors think 
that not only the surface, but also the internal constitution 
of the card, must be taken into account. They then proceed 
to describe numerous variations of Lullin's experiments, 
using a great number of points by placing strips and sharp 
pointed rhombs of tin foil upon the card, and uy cutting 
little slits in the card. Such slits are only used by the 
spark if they come from negative poles. It seems, then, 
that paper, having negative potential, has a grenter electrical 
firmness than when it is positive. They tliougtt it worth 
while to test this assertion, which would explain many 
phenomena, and has a relation to the fundamental faQt flmt 
of two bodies rubbed one becomes pasitive and tlIe other 
negative. Doubling the card so that greater tlileknesses 
are oppo�d to the negative. point ; finding if there is 
increased heat when a card is opposed to the p08RiYe point, 
or finding if in such a case there is greater potential differ
ence before discharge; using double-pointed di8Charging 
rods with card over one negative point and card· over one 
posit.ive point, and finding the negative card pierced, and 
finding this is not the case if little balls are used inst�ad of 
spheres; after all these experiments the authors Bay that 
although the above assertion may be kept up in a forced 
way, we have not gone much beyond Waltenhofen's asser
tion that Lullin's results depend on the material. The 
authors now proceed with centric symmetric arrangements. 
If a small sphere a is one electrode. and a larger hollow 
concentric sphere A is the other, then a discharge more 
easily takes place between - A and + a, and indeed, 
between + A and - a it never becomes a spark, but only a 
brush discharge. Giving well known mathematical expres
sions for electromotive force between the spherical surfaces, 
the authors show that the rate of change of potential is no 
criterion of discharge. Both Righi and the authors made 
many analogous experiments, Righi's explanations of which 
are not satisfactory to the authors. Righi found a centric 
symmetric electrode of arrangement of the above kind of 
two metals A and B, such that whether A or B forms the 
material (i)f the -�uter electrode, the discharge takes place 
more easily between + A and - B than between - A and 
+B. 

The authors now proceed to consider length of spark 
discharge. Using a spark micrometer, they found that i\ 
required a greater difference of potentials to produce a 
spark through a given distance, when the Leyden jar was 
charged positively than when it was charged negatively, in 
the relation of 5 to 4. [The disposition of the apparatus is 
not quite clear. Compare eXjleriments by Drs. De la Rue 
and Muller, Phil. Trans., Vol. 169.] If we discharge a 
plane condenser between two similar small ball electrodes, 
we find same length of spark when the coatings are at the 
potentials + � and -� or - � and I �, but if we inclose 

the contlenser in a case which has the potential I : or 

-{ , so as to make the coatings 0 and + V or 0 and - V, 
we get unequal lengths of sparks, althougb this case 
seems to be only immaterially different from the other. 
The authors here point out the difference in character 
between the equipotential surfaces in the case when the 
discharging balls are + : and - � , and when they are ± V 
and 0, and show that this ought not to be of any conse
quence. T hey then sUJTounded their discharging balls only 
by a metallic case, which could be connected with one of 
them or to the earth, and found a difference in the length of 
spark depending on which of the two electrodes was po�i
tive. They describe a modification of this experiment. 
Again they inclosed the apparatus and themselves in a 
conducting case. They also took greater care in making 
experiments on length of spark with their micrometer 
arrangement. They revert to their consideration of fall of 
potential in the neIghborhood of an electrode, sa,ying that 
there may be a eon stant in the expression for distnbution of 
potential, which does not change sign when we change 
the si�ns of tbe electricities, but they say that this cannot 
explam the phenomena observed. 

Doubrava made some experiments alone. A water-pipe 6'8 
inches in length, 3 inches in diameter, connecting the elec
trodes of a Holtz machine, showed at the middle a negative 
potential, and the zero was always nearer the positive than 
the negative electrode, and when the electrodes changed in 
si�lI the zero moved about one meter. A metal plate placed 
mIdway between two pointed electrodes had no charge if 
immersed in oil of turpentine, but was found to be positive 
if immersed in olive oil. When he surrounded the movable 
parts of his electroscope with oil of turpentine, it measured 
charges as usual, but if he used olive oil he found a differ
ence of readings in the proportion of 3 : 4, according as his 
movable parts were positive or negative. The authors say 
that in all these experim�nts the influence of the material is 
evident, but the explanation is as yet unknown.-.A.nnalen 
tier Physik und Ohemie.. 

FORCE EXCITING ELECTRICITY 
EVERY heat phenomenon, emission as well as absorption, 

occasions under favorable circumstances an electric cur
rent. The current produced by the emission of heat has 
the opposite direction from that produced by absorption. 
If only one metal in a galvanic element is active, the electric 
force is proportional to the algebraic sum of the heat devel
oped by the bodies acting upon each other within the ele
ment. If both metals are active the electric force is pro
portional to the difference of the algebraic heat sums on the 
one and the other side. The power of polarization in ex
citing electricity depends neither on the nature of the gas 
nor of the metal, but mainly on the chemical action spring
ing from electrolrsis. The power of two metals in one acid 
to produce electncity stands in a simple proportion to the 
heat which the metals in question evolve when they unite 
with the acid to form salts.-Rad. Jugo8l • .A.k. 


	scientificamerican07031880-3743b

